Background {#Sec1}
==========

Spinal Epidural Hematoma (SEH), a rare but potentially devastating complication, is a symptomatic bleeding within the spine where blood accumulates outside the dura, mostly caused by traumatic or iatrogenic (spinal surgeries, obstetrical birth trauma, lumbar puncture, spinal manipulations, and epidural procedures) events \[[@CR1]\]. SEH can cause rare but potentially catastrophic compression of neural tissue by direct injury or ischemia, with an incidence ranging from 1:2600 to 1:220.000 \[[@CR2]--[@CR6]\]. Parturients can also be predisposed to the development of an epidural hematoma, due to a decreased number or function of platelets (i.e., with pre-eclampsia or hemolysis, elevated liver enzymes, low platelet count \[HELLP\] syndrome) or anticoagulant use, even if pregnancy is a prothrombotic, hypercoagulable state \[[@CR2]\].

In this manuscript we report a case of difficult diagnosis concerning a delayed epidural hematoma, due to combined spinal epidural (CSE) anaesthesia in a caesarean delivery.

Case presentation {#Sec2}
=================

A 44 year-old pregnant nulliparous, weight 70 Kg, height 172 cm, BMI 23.7, at 34 weeks of a twin gestation, obtained by "in vitro" fertilization, was admitted to the General Hospital of Massa, complaining spreading pricking and lower limb edema. The patient suffered from unstable insulin-dependent type I diabetes and sciatica. Considering 4 days of immobilization in bed, low molecular weight heparin (Dalteparin© 2500 UI one per day) was administered \[[@CR7]\]. The patient underwent a planned caesarean section under double-space CSE anaesthesia, using a 25-gauge atraumatic spinal needle at level L3-L4 and an 18-gauge Thuoy needle at T12-L1 (B. Braun Perifix® epidural set), placed during a single attempt. Preoperative coagulation parameters were within normal range (Platelet count 120.000 per microliter of blood; Prothrombin time 12 s, Partial thromboplastin time 30 s, fibrinogen 540 mg/dL, INR 0.90). Renal function was normal. The operation was carried out routinely and multimodal pain therapy was started (Patient Controlled Epidural Anaesthesia - PCEA - with chirocaine 0,15% plus sufentanil 0,5 mcg/ml, 4 ml/h; i.v. ketorolac 30 mg/day and oral tramadol 30 mg plus acetaminophen 1000 mg/3 times/day). Four hours after the operation, the urinary catheter was removed, the patient began to stand up and to take care of the newborns. Dalteparin 2500 U/die was continued. PCEA was discontinued 2 days after the operation and the epidural catheter was removed on the 3rd day, 12 h after the last Dalteparin administration. Pain control was optimal. The following day, the patient remained hospitalized without any complications and the two babies were admitted in neonatology.

At 06.00 a.m. of the 6th post-operative day, more than 70 h after the removal of the epidural catheter, the patient complained of acute and severe low-back pain, radiating to the right inferior limb, and paresthesia; there was no motor impairment and she was treated with analgesic drugs without any improvement. After an abdominal ultrasound, urinary retention was observed and a bladder catheter was inserted (residual volume: 1100 ml). A right lower limb motor deficit was observed at 11:50 a.m. and methylprednisolone was administered. Since no improvement in the patient's clinical picture was seen, urgent neurological consultation was requested 8 h after the onset of symptoms (02.00 p.m.). A dorsal MRI scan showed the presence of a T12-L1 posterior SEH, predominantly on the right side, with significant mass-effect and spinal cord signal alteration in the conus medullaris region (Figs. [1](#Fig1){ref-type="fig"} and [2](#Fig2){ref-type="fig"}). The patient was transferred to the Neurosurgical Department for decompression laminectomy and removal of the hematoma and the operation began at 07.00 p.m.. Immediately after surgery, the patient partially recovered her sensory disorder and motor functions. Five days after surgery she began intensive rehabilitation.Fig. 1Sagittal T2-weighted MRI shows hyperintense collection in the posterior spinal epidural space at level D12-L1 and spinal cord signal alterationFig. 2Axial T2-weighted MRI shows hematoma compressing spinal cord from the right side

In the last follow-up examination (36 months later), while mostly improved, motor, sensory and sphincter deficits persisted in varying degrees. The last MRI confirmed signs of permanent ischemic injury at level T12-L1.

Discussion and conclusion {#Sec3}
=========================

Neuraxial techniques are used to provide analgesia for labour \[[@CR8], [@CR9]\] and anaesthesia for surgical delivery. Therefore, complications associated with neuraxial techniques are sometimes seen even in pregnant patients.

We have described a case of SEH, one of the more severe complications.

In our case, the acute and severe low-back pain, radiating to the right inferior limb, and paresthesia were the first signs reported by the patient. The physicians focused their attention only on the medical history of the patient's sciatica, without first ruling out the more dangerous possible diagnosis, even if less frequent. Moreover, they also ignored the risk factors present. There are many risk factors for SEH, but is know that the most important are spinal/epidural procedures in combination with anticoagulant use \[[@CR2], [@CR3]\]. We used a double-space CSE anaesthesia, because a caesarean section is a major surgery, along with the concerns of potential surgical complications and longer operating time. If an epidural catheter is available, our protocol for postoperative pain management considers the possibility to prolong epidural analgesia for 48 h, in line with SIAARTI guidelines \[[@CR10]--[@CR12]\]. Moreover, our hospital is a Baby Friendly Hospital, which means that is at the forefront in the promotion of breastfeeding. In this view, postoperative pain control is of primary importance, with the aim of promoting skin to skin contact and the start of breastfeeding. Anticoagulation is also a risk factor for SEH, however the doses of drugs with effects on coagulation that we used, were very low (Deltaparina 2500 UI once daily and ketorolac 30 mg/die for 2 days) in consideration of the patient's weight (70 Kg) \[[@CR7]\].

A delay in diagnostic imaging can lead to devastating outcomes, and is an error, since neurological symptoms and back pain can be attributed to epidural infusion and a prolonged effect of the local anaesthetic, or to a musculoskeletal origin \[[@CR13]\].

Another element that made the diagnosis difficult was the appearance of the symptoms 3 days after the removal of the epidural catheter. This lag time is possible \[[@CR14]\].

The second sign was urinary retention, followed by motor impairment. This case evolution is typical of a SEH \[[@CR1]\]. In 30% of cases there is an acute onset of complete paralysis with bowel or bladder disturbances, while in 16% of cases, as well as in our case, the onset is less typical with incomplete paralysis \[[@CR1], [@CR3]\]. The presence of motor deficit is an indication for surgery \[[@CR15]\]. In the case of sensory symptoms without motor deficit, surgery does not seem to improve outcomes and a wait-and-see approach, with meticulous follow up, seems to be the best option \[[@CR15]\]. In the case of motor deficit, as well as in our case, decompression laminectomy within 12 h results in the best surgical outcome \[[@CR3], [@CR15], [@CR16]\]. Nevertheless, literature reports cases of good outcome also in the case of surgery performed after 24 h from the onset of symptoms \[[@CR15]\].

In conclusion, we should always suspect a delayed onset of SEH in a patient who undergoes epidural anaesthesia or other similar neuraxial procedures. We stress the importance of an early diagnosis of this serious complication and of prompt surgical treatment to maximize neurological improvement. Table [1](#Tab1){ref-type="table"} lists the most common "red flags" to notice and pitfalls to avoid for a prompt diagnosis.Table 1Red flags and pitfalls in the diagnosis of spinal epidural hematomaRed flags in the diagnosis of spinal epidural hematoma 1) Considering only the most frequent diagnosis, without excluding serious but infrequent diagnoses 2) Persistent motor block 3) Bowel/bladder dysfunction 4) Other symptom (usually back or leg pain)Pitfalls in the diagnosis of spinal epidural hematoma 1) Ignoring the risk factors 2) Administering treatment before making the diagnosis 3) Not performing surgery only because too much time has passed since the appearance of the symptoms (\> 12 h)

After this case we performed an audit that involved all staff members and we have introduced some actions of improvement. For example, we have changed the number of patient evaluation from 1 per day to 2 per day. We have organized a review day about SEH with the aim to inform all staff members about the onset of symptoms and early diagnosis of this condition.

The most important lesson to be learned from our case is thinking that SEH exists and is a potential complication of epidural anaesthesia, so we must always take this complication into consideration in the case of neurological symptoms appearance.

Significant back pain and/or lower limb pain, even if nonspecific symptoms, and in the absence of motor impairment, should alert all staff members to request an urgent neurological, neuroradiological and neurosurgical consultation, even in the late stages of patient hospitalization.
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